The Drosophila light-activated conductance is composed of the two channels TRP and TRPL.
Drosophila phototransduction is a G protein-coupled, calcium-regulated signaling cascade that serves as a model system for the dissection of phospholipase C (PLC) signaling in vivo. The Drosophila light-activated conductance is constituted in part by the transient receptor potential (trp) ion channel, yet trp mutants still display a robust response demonstrating the presence of additional channels. The transient receptor potential-like (trpl) gene encodes a protein displaying 40% amino acid identity with TRP. Mammalian homologs of TRP and TRPL recently have been isolated and postulated to encode components of the elusive I(crac) conductance. We now show that TRP and TRPL localize to the membrane of the transducing organelle, together with rhodopsin and PLC, consistent with a role in PLC signaling during phototransduction. To determine the function of TRPL in vivo, we isolated trpl mutants and characterized them physiologically and genetically. We demonstrate that the light-activated conductance is composed of TRP and TRPL ion channels and that each can be activated on its own. We also use genetic and electrophysiological tools to study the contribution of each channel type to the light response and show that TRP and TRPL can serve partially overlapping functions.